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Strengths and limitations of this study
•	 The	 prevalence	 of	 diabetes	 is	 important	 in	 public	
health	to	assess	the	burden	of	disease	in	a	specified	
population,	 as	 well	 as	 in	 planning	 and	 allocating	
health	resources.
•	 The	 diagnosis	 of	 DM	 was	 performed	 using	 HbA1c,	






Diabetes	 mellitus	 (DM)	 is	 a	 progressive	 and	 chronic	
illness	that	affects	all	age	groups	and	has	become	a	seri-




is	 a	 “metabolic	 condition,”	 which	 is	 characterized	 by	




there	 are	 several	other	kinds	of	diabetes	 that	present	 a	
diagnostic	challenge	for	healthcare	practitioners.	LADA	is	
an	 auto-immune	 diabetes	 having	 a	 later	 onset	 age	 and	
slower	 progression	 toward	 dependence	 of	 insulin	 than	
is	observed	 in	most	of	 the	Type	1	diabetes	patients.	As	
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Prevalence of Prediabetes, Diabetes and Its 
Predictors among Females in Alkharj, Saudi Arabia: 
A Cross-Sectional Study
Jamaan M. Al-Zahrani*, Abdulrahman Aldiab†, Khaled K. Aldossari*, Sameer Al-Ghamdi*, 
Mohammed Ali Batais‡, Sundas Javad§, Shanila Nooruddin‖, Nida Zahid¶, Hira Abdul 
Razzak** and Ashraf El-Metwally§
Background/Objective: The prevalence of prediabetes and diabetes is reaching epidemic proportions 
across the globe. Therefore, this study aims to determine the prevalence of prediabetes and diabetes, 
together with its accompanying risk factors, among young females.
Methods: An exploratory cross-sectional survey was conducted with 638 Saudi females in Alkharj, Saudi 
Arabia. Statistical analysis was carried out using STATA version 14. Odds ratios for the risk of diabetes 
and associated factors were calculated using log-binomial and multinomial logistic regression. Standard-
ized prevalence and strata-specific prevalence of diabetes and prediabetes for different risk factors were 
also calculated.
Findings: The study revealed that nondiabetics and prediabetics were more prevalent between the ages 
of 18 and 24 years, while diabetic patients were consistently between 25 to 44 years of age. The average 
value for HbA1c in females was 5.44. Regression analysis shows that being older, married, obese, a smoker 
or less educated significantly increases the risk for both prediabetes and diabetes. Mutivariable analysis 
revealed obesity had a significant association with both prediabetes and diabetes. Prediabetics were 2.35 
times more likely to be obese as compared to nondiabetics, with 95% CI (1.38–3.99). Similarly, diabetics 
were 6.67 times more likely to be obese compared to nondiabetics 95% CI (1.68–26.42).
Conclusion: Our study shows the prevalence of diabetes and prediabetes among females from Al Kharj 
was 3.8% and 18.8%, respectively. The diabetic and prediabetic female participants had higher mean BMI 
and waist circumference, were older in age, were married, and smoked as compared to nondiabetics. In 
the context of the findings of our study, and keeping in view the the burden of this disease globally and 
in our population, it has now become extremely important to understand these factors and encourage 
health-promoting behaviors to construct effective interventions.
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they	 do	 not	 require	 insulin	 initially	 at	 diagnosis,	 LADA	
patients	may	be	misdiagnosed	frequently	as	having	Type	
2	diabetes	mellitus	[4].
The	 American	 Diabetes	 Association	 in	 2015	 formerly	
equated	prediabetes	with	the	World	Health	Organizations’s	
(WHO)	 intermediate	 hyperglycemia;	 however,	 currently	
borderline	HbA1c	 levels	 are	 also	an	 important	 indicator	
of	 prediabetes	 [5].	 Yet,	 specific	 mechanisms	 leading	 to	
diabetes	 are	not	 known	 [6].	 In	2016,	 a	 study	 conducted	
in	Florida	revealed	that	7.3%	and	12.1%	of	adults	in	the	
study	 were	 diagnosed	 with	 prediabetes	 and	 diabetes,	
respectively	[7].
Prediabetes	 is	 also	 referred	 to	 as	 intermediate	 hyper-
glycemia	or	borderline	diabetes.	Screening	analysis	com-
prises,	but	is	not	limited	to,	“casual	plasma	glucose	level,”	
“75-g	 oral	 glucose	 tolerance	 test”	 (OGTT),	 and	 “fasting	
plasma	glucose	(FPG)	[8,	9].”	 Its	worldwide	prevalence	is	
rising,	 and	 it	 is	 estimated	 that	 by	 2030	more	 than	 470	
million	 individuals	 will	 be	 prediabetic	 [10].	 The	 condi-
tion	 occurs	when	 pancreatic	 beta	 cells	 are	 incapable	 of	
producing	 an	 adequate	 amount	of	 insulin	 for	 disposing	
of	blood	glucose,	or	an	 individual’s	body	 is	 incapable	of	
using	insulin	well	enough	for	reducing	the	blood	glucose	













pancreas,	 genetic	 variants,	 and	 major	 glucose	 recipient	
organs	 exacerbate	 insulin	 resistance	 that	 consequently	
impairs	the	beta	cell	functions.	Obesity	also	increases	the	
demands	 for	 insulin,	 due	 to	which	 beta	 cell	 hyperfunc-
tion	may	result	in	exhausting	beta	cells,	resulting	in	their	
dysfunction	[14].
The	 risk	 for	 Type	 2	 DM	 increases	 due	 to	 prediabetes,	
which	 results	 in	 the	 susceptibility	 of	 different	 diabetes-
related	 complications,	 such	as	 eye	problems,	 kidney	 fail-
ure,	nerve	damage,	stroke,	and	heart	disease	[15].	However,	




Florida	 suggested	 in	 the	United	States	 approximately	86	
million	people	over	20	years	of	age	were	prediabetic	[7].
Middle	 Eastern	 countries	 have	 a	 specifically	 high	







[18].	DM	 is	 irrevocable	 if	 proven.	 It	 develops	 gradually	
but	 progresses	 consistently	 and	 might	 take	 years	 to	
develop	 from	 a	 prediabetic	 to	 a	 diabetic	 state,	 regard-
less	of	any	interventions.	With	increasing	demographic	
and	epidemiologic	transitions	impacting	the	individual,	
rapid	 and	 accelerating	 urbanization,	 and	 subsequent	
modifications	in	physical	activity,	diet,	and	lifestyle	[19],	






nants	 of	 health	 are	 characterized	 as	 economic	 and	 are	
social	 conditions	 that	 principally	 influence	 individual	
health	 and	 communities.	 Socioeconomic	 factors	 influ-
ence	health,	such	as	mortality	and	outcomes	in	patients	
with	diabetes	[21].
Current	 epidemiological	 research	 studies	 in	 Saudi	
Arabia	 have	 determined	 such	 a	 state	 often	 perceives	
the	effects	of	 this	 emerging	public	health	 concern	 [22].	
Previous	 evidence	 revealed	 abnormal	 glucose	 metabo-
lism	 is	 recurrent	 among	 the	 Saudi	 population,	 with	
females	 showing	 prediabetes	 hallmarks	 [23].	 A	 study	




study	 conducted	 among	 the	 Saudi	 military	 community	
concluded	that	the	average	BMI	was	27.6	kg/m2.	Almost	











Program	 demonstrated	 that	 around	 11%	 of	 individuals	
with	 prediabetes	 developed	 Type	 2	 diabetes	 every	 year	
during	 the	 average	 3	 years	 of	 follow-up	 [26].	 However,	














of	 prediabetes	 and	 diabetes	 among	 the	 Al-Kharj	 female	
population	so	 that	 strategies	can	be	developed	 for	early	
intervention	for	prediabetes	and	to	prevent	development	
of	diabetes	and	its	associated	complications.






Arabia	 located	around	77	km	south	of	Riyadh.”	 It	 is	one	
of	 the	 main	 centers	 in	 the	 “Kingdom	 of	 Saudi	 Arabia”	
for	 dairy,	 as	 well	 as	 an	 agriculture	 industry	 supported	
with	modern	 administration	 and	economic	 significance.	
The	 region	 possesses	 natural	 resources,	 a	 geographical	




female	 Saudi	 adults	 at	 least	 18	 years	 of	 age	 during	 the	
time	of	recruitment.




18.6%	 to	56%	 [28],	 required	precision	of	5%,	a	 level	of	
significance	of	5%,	a	design	effect	of	1.5,	while	also	con-











vate	 institute	 through	 cluster	 sampling.	Another	 cluster	










For	 the	 collection	 of	 data,	 two	 trained	 physicians	
interviewed	respondents	using	a	20-item	Arabic	question-
naire.	 The	questionnaire	being	used	was	grounded	on	a	
review	 of	 the	 evidence	 published	 in	 prior	 sources.	 The	
following	information	was	collected:	the	first	part	included	
demographics	(such	as	age,	education,	employment,	and	
marital	 status),	 the	 second	part	 included	 relevant	medi-
cal	data	 (smoking,	 chronic	medical	 illness,	 chronic	pain,	
and	GHQ-12	scores),	and	the	last	part	consisted	of	physi-
cal	 parameters	 (weight,	 height,	 waist	 circumference,	
blood	pressure,	 and	pulse).	All	participants	 completed	a	
self-administered	 questionnaire,	 followed	 by	 a	 physical	
examination	and	blood	test.
The	 GHQ-12	 was	 used	 in	 other	 studies	 with	 diabetic	
subjects	and	is	a	valid	and	reliable	instrument	that	mainly	
segregates	 the	 population	 of	 subjects	 into	 those	 with	








measured	 to	 the	nearest	100	g,	without	 shoes	and	with	






calculated	 using	 an	 automated	 and	 calibrated	 machine	
and	using	measurement	 criteria	 according	 to	 the	 JNC	8	
guideline	[33].
2.7. Body Mass Index











Blood	 samples	 were	 collected	 from	 each	 participant	 by	
trained	nurses	or	phlebotomists.	The	patient	was	given	a	
unique	ID	(barcode).	The	samples	were	drawn	and	sent	to	
the	hospital	 laboratory	 for	 blood	 analysis.	 These	 routine	
laboratory	 test	 samples	 were	 processed	 immediately.	 A	
Beckman	Coulter	AU	analyzer	was	used	to	examine	HbA1c.



























all	 the	 study	participants	 aged	18	 years	 and	above.	 Fur-
thermore,	the	identity	of	the	respondents,	together	with	
their	personal	information,	was	kept	confidential.	 It	was	
ensured	 by	 the	 researcher	 that	 information	 attained	 by	
the	participants	will	not	be	utilized	in	the	future	for	any	
other	purposes.
2.13. Patient and Public Involvement
This	study	was	supported	by	an	advisory	group	including	
representatives	of	employees	and	students	who	provided	
input	 into	 the	 design	 of	 research.	 This	 advisory	 board	
met	on	a	 regular	basis	 to	make	sure	 that	methods	used	










participants	 had	 HbA1c	 levels	 below	 6.5%,	 and	 3	 par-
ticipants	had	HbA1c	levels	above	10%.	The	mean	HbA1c	
levels	 were	 significantly	 higher	 among	 diabetic	 females	
(7.72,	SD	=	2.12)	versus	prediabetics	(5.87,	SD	=	0.17)	and	














Moreover,	 the	 BMI	 (according	 to	 WHO	 criteria)	 [34]	
ranged	from	15–50	kg/m2,	with	average	BMI	being	25.7	
(SD	=	6.25);	whereas,	waist	 circumferences	 ranged	 from	
20cm	 to	125cm.	About	54.1%	of	 females	had	 a	normal	
BMI,	 23.4%	 were	 overweight,	 and	 22.6%	 were	 obese,	
while	25	women	had	BMI	higher	than	40	kg/m2.	The	mean	










diabetics	 (93.23,	 SD	 =	 18.06)	 compared	 to	 prediabetics	
(82.18,	SD	=	13.57)	and	nondiabetics	(73.55,	SD	=	12.40).	
Similarly,	 the	 waist	 circumference	 of	 prediabetics	 was	
higher	compared	to	nondiabetics	(p-value	<	0.0001).
Out	 of	 638	 females,	 500	 (78.37%)	 were	 single	 and	
138	 (21.63%)	were	married.	 There	were	11.6%	and	29%	




compared	 to	 single	 females	 (p-value	<	0.0001).	A	major-
ity	of	the	females	in	the	study	were	nonsmokers.	Only	six	




Aaround	 92%	 of	 the	 participants	 had	 an	 educational	
level	 at	 university	 or	higher,	 and	only	8%	had	 an	 inter-
mediate	or	 less	education	level.	Out	of	638	participants,	
75%	of	 the	diabetic	 cases	were	university	or	postgradu-
ate	 educated;	 whereas,	 84.2%	 of	 the	 prediabetic	 cases	
had	 university	 level	 or	 postgraduate	 level	 education.	
Participants	who	had	a	primary	education	and	diabetes	or	
prediabetes	was	27.3%	and	54.6%,	respectively;	whereas,	





Table 2	 shows	 the	 crude	and	 trait-specific	prevalence	
for	diabetes	and	prediabetes	among	females	at	Al	Kharj,	
which	 was	 found	 to	 be	 3.8%	 and	 18.8%,	 respectively.	
Additionally,	 age-specific	 prevalence	 and	 other	 trait-
specific	 prevalence	 with	 95%	 confidence	 interval	 are	
also	 presented.	 The	 prevalence	 of	 diabetes	 is	 shown	 to	
be	 increasing	 proportionally	 with	 increasing	 age:	 1.4%,	
10.3%,	and	38.5%	for	age	group	18–24,	25–4,	and	45–60,	
respectively.	Similarly,	prevalence	of	prediabetes	is	shown	
to	 be	 increasing	 proportionally	 with	 increasing	 age:	
14.5%,	34.5%,	 and	46.2%	 for	 age	group	18–24,	25–44,	
and	45–60,	respectively.	Prevalence	of	diabetes	is	shown	
to	be	 increasing	proportionally	with	 increasing	 levels	of	
BMI:	0.9%,	2.7%,	and	11.8%	for	normal,	overweight,	and	
obesity	 levels,	 respectively.	 Prevalence	 of	 prediabetes	 is	
shown	 to	 be	 increasing	 proportionally	 with	 increasing	
levels	of	BMI:	12.75%,	20.8%,	and	31.3%	for	normal,	over-
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79.2%	 of	 individual	 who	 had	 diabetes	 were	 students;	
whereas,	 only	 20.1%	 of	 the	 diabetics	were	working.	 On	

















*HbA1c 5.44	(0.72) 5.35	(0.39) 5.23	(0.32) 5.87	(0.17) 7.72	(2.12) <0.0001
*Age in years 23.36	(6.47) 22.93	(5.85) 22.08	(4.58) 26.39	(8.63) 34.46	(10.58) <0.0001
Age groups (years) <0.0001
-	18–24 79.78	(509) 81.76	(502) 86.64	(428) 61.67	(74) 29.17	(7)
-	25–44 18.18	(116) 16.94	(104) 12.96	(64) 33.33	(40) 50.00	(12)
-	45–60 2.04	(13) 1.30	(8) 0.40	(2) 5.00	(6) 20.83	(5)
*Body Mass Index	in 
kg/m2 (BMI)
25.68	(6.25) 25.43	(6.07) 24.77	(5.79) 28.14	(6.42) 32.09	(7.41) <0.0001
BMI categories <0.0001
-	Normal 54.08	(345) 55.70	(342) 60.32	(298) 36.67	(44) 12.50	(3)
-	Overweight 23.35	(149) 23.62	(145) 23.08	(114) 25.83	(31) 16.67	(4)
-	Obese 22.57	(144) 20.68	(127) 16.60	(82) 37.50	(45) 70.83	(17)
*Waist Circumference	
in cm (WC)
75.90	(13.70) 75.24	(13.09) 73.55	(12.40) 82.18	(13.57) 93.23	(18.06) <0.0001
Waist Circumference <0.0001
-	≤88	Cm 82.29	(525) 83.71	(514) 86.84	(429) 70.83	(85) 45.83	(11)
-	>88	Cm 17.71	(113) 16.29	(100) 13.16	(65) 29.17	(35) 54.17	(13)
Smoking Status 0.311
-	Never	Smoker 99.06	(632) 99.19	(609) 98.99	(489) 100	(120) 95.83	(23)
-	Ex-smoker 0.16	(1) 0.16	(1) 0.20	(1) 0 0
-	Current	Smoker 0.78	(5) 0.65	(4) 0.81	(4) 0 4.17	(1)
Marital Status <0.0001
-	Married 21.63	(138) 19.87	(122) 16.60	(82) 33.33	(40) 66.67	(16)
-	Single 78.37	(500) 80.13	(492) 83.40	(412) 66.67	(80) 33.33	(8)
Education Level <0.0001
-	Primary 1.72	(11) 1.30	(8) 0.40	(2) 5.00	(6) 12.50	(3)
-	Secondary 5.02	(32) 5.05	(31) 4.05	(20) 9.17	(11) 4.17	(1)
-	Intermediate 1.25	(8) 0.98	(6) 0.81	(4) 1.67	(2) 8.33	(2)
-	University 90.44	(577) 91.04	(559) 93.52	(462) 80.83	(97) 75.00	(18)
-	Postgraduate 1.57	(10) 1.63	(10) 1.21	(6) 3.33	(4) 0
Employment Status <0.0001
-	Student 31.35	(200) 181	(29.48) 24.90	(123) 48.33	(58) 79.17	(19)




accessed	 if	p-value	<	0.05	 in	 the	above	table.	All	were	significant	at	0.05	except	smoking	status,	which	had	p-value	0.157	for	
diabetic	vs.	non-diabetic	class	and	p-value	0.311	for	diabetic	classification	(non,	pre	and	diabetic).






pared	 to	prediabetics	given	an	 individual	being	either	 a	
student	or	worker.
Table 3	 demonstrates	 the	 univariate	 and	 multivari-




On	 univariate	 analysis,	 the	 following	 variables	 had	 a	
significant	 association	 with	 prediabetes	 and	 diabetes:	
age,	 overweight,	 obesity,	 waist	 circumference,	 marital	
status,	 employment,	 and	 education.	 Similarly,	 for	 diabe-
tes	 compared	 to	 nondiabetes	 in	 the	 multinomial	 logis-
tic	 regression	 model,	 age,	 obesity,	 waist	 circumference,	












Diabetes	 mellitus	 is	 an	 important	 public	 health	 issue	
worldwide.	 It	 is	 a	 chronic	 disorder	 having	 vast	 environ-
mental	and	genetic	effects.	It	continues	to	be	a	worldwide	
health	crisis	 in	the	21st	century,	and	it	 is	estimated	that	
about	 300	million	 individuals	will	 be	 affected	with	 dia-
betesby	2025	[37].	 If	not	diagnosed	and	treated	at	early	







Overall 18.81 15.77–21.85 3.76 2.28–5.24
Age (years)
-	18–24 14.54 11.47–17.61 1.38 0.36–2.38
-	25–44 34.48 25.78–43.19 10.34 4.77–15.92
-	45–60 46.15 17.89–74.41 38.46 10.88–66.04
BMI
-	Normal 12.75 9.22–16.29 0.87 0.1–1.85
-	Overweight 20.81 14.25–27.36 2.68 0.08–5.29
-	Obese 31.25 23.64–38.86 11.81 6.5–17.10
Waist Circumference
-	≤88	cm 16.19 13.03–19.35 2.10 0.87–3.32
-	>88	cm 30.97 22.39–39.55 11.50 5.58–17.42
Smoking Status
-	Never	Smoker 18.99 15.92–22.05 3.64 2.17–5.10
-	Ex-Smoker – – –
-	Current	Smoker – – 20 0.01–59.27
Marital Status
-	Married 28.99 21.37–36.60 11.59 6.22–16.97
-	Single 16.00 12.78–19.22 1.60 4.97–2.70
Education Level
-	Primary 54.55 23.63–85.47 27.27 0.01–54.93
-	Secondary 34.38 17.62–51.13 3.13 0.01–9.26
-	Intermediate 25 0.01–57.14 25 0.01–57.14
-	University	or	Postgraduate 17.2 14.14–20.27 3.07 1.67–4.47
Employment Status
-	Student 29 22.68–35.31 9.50 5.42–13.58
-	Working 14.16 10.88–17.42 1.14 0.14–2.14
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The	current	study	was	conducted	to	create	insight	into	the	
prevalence	and	determinants	of	prediabetes	and	diabetes	




to	18.8%	 (2030)	 is	 alarming	 [38].	 In	our	 study,	diabetes	
and	prediabetes	status	was	well-defined	using	HbA1c	cut-







tionally,	 few	 studies	 include	 only	 the	 Saudi	 nationality,	
hence	 they	may	 not	 provide	 a	 complete	 picture	 of	 the	
prevalence	of	DM	[1,	17,	20,	22,	40,	41].	An	international	




The	mean	 HbA1c	 in	 our	 study	 participants	 was	 5.44,	
with	a	range	from	2.3	to	12.7.	However,	the	mean	HbA1c	
levels	among	diabetics	was	7.72	(2.12),	among	prediabet-
ics	 was	 5.87	 (0.17),	 and	 among	 nondiabetics	 was	 5.23	
(0.32).	A	study	conducted	in	Japan	revealed	HbA1c	levels	
ranging	 from	5.7%	 to	 6.4%	 [42].	 The	HaA1c	 range	was	
much	higher	among	our	population,	signifying	a	need	for	
interventions	to	reduce	the	prevalence	of	diabetes.
The	 literature	 shows	 that	 lifestyle	modification	 is	 the	
cornerstone	 for	 managing	 diabetes	 [15,	 17].	 The	 first	
step	 includes	 increasing	 physical	 activity	 and	 improv-
ing	 diet,	 consequntly	 controlling	 obesity.	 These	 are	 the	
two	 most	 significant	 modifiable	 factors	 [43].	 The	 ben-




including	 Biguanides	 (Metformin),	 Thiazolidinediones,	
α-glucosidase	 inhibitors.	 The	GLP-1	analogues	and	 insu-
lin	 secretagouges	 are	 also	 prescribed	 according	 to	 their	
indications	[15].	This	indicates	the	need	for	more	focused	










In	our	 study,	 obesity	was	 significantly	 associated	with	
diabetes	 and	 prediabetes.	 Obesity	 is	 the	 root	 cause	 for	




Arabia,	 33.8%	of	women	 in	 Jeddah	were	determined	 to	
be	obese	in	Jeddah:	25.1%	had	a	WC	greater	than	88	cm,	
47.1%	 had	 a	 WC	 greater	 than	 80	 cm,	 and	 31.2%	 were	










and	management	of	diabetes.	Therefore,	 it	 is	 imperative	









ity	 [54].	Another	 study	observed	 female	nurses	working	
fewer	than	20	hours	per	week	had	a	lesser	risk	of	diabe-
tes,	while	those	working	overtime	(41	or	more	hours	per	







educated.	 However,	 contrasting	 findings	 were	 reported	
by	 a	 study	 conducted	 in	 Europe,	 which	 demonstrated	
	individuals	 with	 a	 lower	 education	 background	 had	 a	
higher	rate	of	DM	compared	to	those	with	a	higher	level	
of	education	[58].
Moreover,	 smoking	 is	 an	 independent	 risk	 factor.	
Nevertheless,	 due	 to	 cultural	 and	 religious	 boundaries,	
fewer	females	in	Saudi	Arabia	smoke	or,	if	they	smoke,	they	
feel	hesitant	to	reveal	their	smoking	status.	There	were	not	
enough	 smokers	 to	 detect	 smoking	 effects	 in	 our	 study	
population.	 Only	 six	 participants	 in	 our	 study	 reported	
being	current	or	ex-smokers;	therefore,	no	clear	indication	
for	 smoking	association	was	 found	with	diabetes	 status;	
however,	 more	 smokers	 were	 found	 in	 the	 nondiabet-
ics.	A	study	found	no	relationship	between	diabetes	and	
smoking	 status	 of	 patients	 [59].	 Another	 study	 revealed	
they	 found	minimal	 information	on	the	effectiveness	of	
smoking	cessation	interventions	[60].	However,	contradic-
tory	 findings	were	 observed	 from	 a	 study	 conducted	 in	
Ireland,	which	described	cigarette	smoking	was	found	to	
be	significantly	associated	significantly	with	an	enhanced	












pared	 to	 unmarried	 prediabetic	 or	 diabetic.	 Conversely,	
studies	from	Iran	[63]	and	Bangladesh	[64]	could	not	find	












may	contribute	 to	 the	development,	 as	well	 as	advance-
ment,	of	the	disease.
4.1. Limitations and Strengths
There	 were	 several	 strengths	 of	 our	 study.	 Our	 robust	
sampling	technique	(i.e.,	multistage	stratified	cluster	sam-
pling)	was	used.	Hence,	we	were	able	to	recruit	working	
and	 student	 female	 participants	 belonging	 to	 different	
demographic	 backgrounds.	 All	 institutes	 from	 Al-Kharj	
were	included	in	the	sampling	frame.	Moreover,	a	robust	
tool	 for	assessing	diabetes	 status	 (i.e.,	HbA1c)	was	used,	
which	has	been	used	as	an	authentic	marker	for	evaluat-
ing	the	presence	of	this	disease.	Because	fasting	plasma,	
glucose	 can	 usually	 detect	 only	 a	 certain	 proportion	 of	
individuals	with	DM	 and	 prediabetes,	HbA1c	 is	 a	much	
more	robust	tool	for	assessing	diabetes	status.
However,	 our	 study	 had	 a	 few	 limitations.	 First,	 our	
study	was	conducted	in	Al-Kharj	and	not	in	other	regions	





tion	due	 to	 geographical	 differences	 and	dietary	habits.	
Hence,	 it	 is	 imperative	 to	 establish	BMI	 cut-offs	 specifi-
cally	for	the	population	in	our	region.	Additionally,	family	
history,	concomitant	illnesses,	habitual	dietary	intake,	and	
ethnicity	 should	have	been	 considered	while	 evaluating	
the	predictors	of	DM	and	prediabetes.
5. Conclusion











6. Implications and Recommendations
With	 DM	 approaching	 an	 epidemic	 in	 Saudi	 Arabia,	 it	
is	 crucial	 to	 promote	 preventive	 programs	 to	 decrease	
its	 burden.	 Practitioners	 and	health	 policy	 professionals	




diabetes	 remain	undiagnosed,	 and	 that	 rate	 varies	 across	










ties,	 work	 places,	 and	 medical	 conferences.	 Healthcare	
workers,	 general	 practitioners,	 and	 the	 social	 media	 can	
play	 a	 vital	 role	 in	 disseminating	 information.	 It	 is	 also	
imperative	 to	 establish	 national	 cut-offs	 for	 measures	
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